INTERNATIONAL JOURNAL OF 


RADIATION 
ONCOLOGY 


BIOLOGY* PHYSICS 


Volume 22, 1992 
List of Contents/Author Index/Subject Index 


PERGAMON PRESS 


NEW YORK OXFORD SEOUL TOKYO 


Pergamon Press Offices: 
U.S.A.: Pergamon Press, 395 Saw Mill River Road, Elmsford, New York 10523, U.S.A., INTERNET “PPI@PERGAMON.COM” 


U.K.: Pergamon Press, Headington Hill Hall, Oxford, OX3 OBW, England 
KOREA: Pergamon Press, K.P.O. Box 315, Seoul 110-603, Korea 


JAPAN: Pergamon Press, Tsunashima Building Annex, 3-20-12 Yshima, Bunkyo-ku, Tokyo 113, Japan 


Editorial Office: Division of Radiation Oncology, Strong Memorial Hospital, 601 Elmwood Avenue, Rochester, NY 14642, U.S.A. 
(716) 275-5175 


Publishing, Subscription and Advertising Offices: Pergamon Press Inc., 395 Saw Mill River Road, Elmsford, NY 10523, U.S.A., 
INTERNET “PPI@PERGAMON.COM”; and Pergamon Press Ltd., Headington Hill Hall, Oxford OX3 OBW, England. 


Published 15 per annum (vols. 22-24). Annual Institutional Subscription Rate (1992): US $1,290.00 (£710.00). Two-year Institutional 
Subscription Rate (1992/93): US $2,451.00 (£1,349.00). US dollar prices are definitive. Sterling prices are quoted for convenience 
only, and are subject to exchange rate fluctuation. Prices include postage and insurance and are subject to change without notice. 
Back issues of all previously published volumes, in both hard copy and on microform, are available direct from Pergamon Press. 
Subscription rates for Japan are available on request. 


Reprints of all articles are available from Pergamon Press in lots of 50, minimum order 100 copies. Call for details. 
Copyright © 1992 Pergamon Press Ltd. 


It is a condition of publication that manuscripts submitted to this journal have not been published and will not be simultaneously 
submitted or published elsewhere. By submitting a manuscript, the authors agree that the copyright for their article is transferred to 
the publisher if and when the article is accepted for publication. The copyright covers the exclusive rights to reproduce and distribute 
the article, including reprints, photographic reproductions, microform or any other reproductions of similar nature and translations. 
No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, 


electrostatic, magnetic tape, mechanical, photocopying, recording or otherwise, without permission in writing from the copyright 
holder. 


While every effort is made by the publishers and editorial board to see that no inaccurate or misleading data, opinion or statement 
appears in this journal, they wish to make it clear that the data and opinions appearing in the articles and advertisements herein are 
the sole responsibility of the contributor or advertiser concerned. Accordingly, the publishers, the editorial board and editors and 


their respective employees, officers and agents accept no responsibility of liability whatsoever for the consequences of any such 
inaccurate or misleading data, opinions or statement. 


Drug and dosage selection: The authors have made every effort to ensure the accuracy of the information herein, particularly with 
regard to drug selection and dose. However, appropriate information sources should be consulted, especially for new or unfamiliar 
drugs or procedures. It is the responsibility of every practitioner to evaluate the appropriateness of a particular opinion in the context 
of actual clinical situations and with due consideration to new developments. 


U.S. COPYRIGHT LAW APPLICABLE TO USERS IN THE U.S.A. 


Photocopying information for users in the U.S.A. The Item-Fee Code for this publication indicates that authorization to photocopy 
items for internal or personal use is granted by the copyright holder for libraries and other users registered with the Copyright Clearance 
Center (CCC) Transactional Reporting Service provided the stated fee for copying, beyond that permitted by Section 107 or 108 of 


the United States Copyright Law, is paid. The appropriate remittance of $5.00 per copy per article is paid directly to the Copyright 
Clearance Center Inc., 27 Congress Street, Salem, MA 01970. 


Permission for other use. The copyright owner’s consent does not extend to copying for general distribution, for promotion, for 
creating new works, or for resale. Specific written permission must be obtained from the publisher for copying. Please contact the 
Subsidiary Rights Manager, Publishing Services Dept. at either Pergamon Press Ltd. or Pergamon Press Inc. 


The Item-Fee Code for this publication is: 0360-3016/92 $5.00 + .00. 


Disclaimer-The American Society for Therapeutic Radiology and Oncology assumes no responsibility for the accuracy of any editorial 
material contained in this Journal, and such editorial material does not represent official policy or recommendations of the Society. 
The appearance of advertising in this Journal does not constitute a guarantee or endorsement by the Society of the quality or value 
of any advertised products or services or of the claims made for them by the advertisers. 


INTERNATIONAL JOURNAL OF RADIATION ONCOLOGY, BIOLOGY, PHYSICS (ISSN 0360-3016). Second-class postage 
paid at Elmsford, NY and additional mailing offices. Postmaster: send address changes to Int'l. J. Radiation Oncology, Biology, 
Physics, Subscription Dept., Pergamon Press, 395 Saw Mill River Rd., Elmsford, NY 10523. 


Printed in the United States of America. 


| 

| 

| 


INTERNATIONAL JOURNAL OF 


RADIATION ONCOLOGY 


BIOLOGYePHYSICS 


VOLUME 22, NUMBER 1, 1992 


TABLE OF CONTENTS 


Editor’s Note 
P. Rubin 


@ CLINICAL ORIGINAL CONTRIBUTIONS 


Dose, Time, and Fraction Size Issues for Late Effects in Head and Neck Cancers 
J. M. G. Taylor, W. M. Mendenhall and R. S. Lavey 


Prophylactic Cranial Irradiation Dose Effects on Late Cognitive Function in Children Treated for Acute 
Lymphoblastic Leukemia 


F. E. Halberg, J. H. Kramer, I. M. Moore, W. M. Wara, K. K. Matthay and A. R. Ablin 


Brain Metastases and Testicular Tumors: Long-Term Survival 
W. T. Spears, J. G. Morphis II, S. G. Lester, S. D. Williams and L. H. Einhorn 


The Use of High Dose Rate Endobronchial Brachytherapy to Palliate Symptomatic Endobronchial 
Recurrence of Previously Irradiated Bronchogenic Carcinoma 
J. Bedwinek, A. Petty, C. Bruton, J. Sofield and L. Lee 


Patterns of Failure and Survival in Locally Advanced Carcinoma of the Uterine Cervix Treated With High 
Dose-Rate Intracavitary Irradiation System 


M. Kataoka, M. Kawamura, Y. Nishiyama, K. Hamamoto, K. Hamada, H. Iketani and S. Matsu-Ura 
@ BIOLOGY ORIGINAL CONTRIBUTIONS 


Selection of Reagents for Human Radioimmunotherapy 


H. M. Vriesendorp, S. M. Quadri, R. L. Stinson, O. C. Onyekwere, Y. Shao, J. L. Klein, P. K. Leichner and 
J. R. Williams 


High-Dose Single-Fraction Brain Irradiation: MRI, Cerebral Blood Flow, Electrophysiological, and 
Histological Studies 


E. H. Lo, K. A. Frankel, G. K. Steinberg, R. L. DeLaPaz and J. I. Fabrikant 


The Effect of Single Doses of Radiation on Mouse Spinal Cord 
Y.-C. Lo, W. H. McBride and H. R. Withers 


Long Term Tolerance of Thoracic Organs to Intraoperative Radiotherapy 
Z. A. Tochner, H. I. Pass, W. F. Sindelar, A. M. DeLuca, D. L. Grisell, J. D. Bacher and T. J. Kinsella 


Acceleration of Late Radiation Damage of the Kidney by Unilateral Nephrectomy 
M. Otsuka and M. L. Meistrich 


Pharmacological Modification of Tumor Blood Flow: Lack of Correlation Between Alteration of Mean 
Arterial Blood Pressure and Changes in Tumor Perfusion 
H. B. Stone, A. I. Minchinton, M. Lemmon, D. Menke and J. M. Brown 


Effects of Hyperbaric Oxygen and a Perfluorooctylbromide Emulsion on the Radiation Responses of 
Tumors and Normal Tissues in Rodents 


S. Rockwell, C. G. Irvin, M. Kelley, C. S. Hughes, H. Yabuki, E. Porter and J. J. Fischer 


Energy Metabolism, pH Changes, and Lactate Production in RIF-1 Tumors Following Intratumoral 
Injection of Glucose 


Z. M. Bhujwalla, I. Constantinidis, J. C. Chatham, J. P. Wehrle and J. D. Glickson 


Heterogeneity of Radiosensitivity in a Human Glioma Cell Line 
X. Yang, J. L. Darling, T. J. McMillan, J. H. Peacock and G. G. Steel 


@® HYPERTHERMIA ORIGINAL CONTRIBUTIONS 


Equivalence of Continuous and Pulse Simulated Low Dose Rate Irradiation in 9L Gliosarcoma Cells at 37° 
and 41°C 


E. Armour, Z. Wang, P. Corry and A. Martinez 


Interaction of Misonidazole, Hyperthermia, and Irradiation in a C3H Mammary Carcinoma and Its 
Surrounding Skin Jn Vivo 
H.-S. Mao, C. Grau and J. Overgaard 


13 


17 


23 


31 


37 


47 


57 


65 


71 


79 


87 


95 


103 


109 


115 


nme 
1 
3 
= 
| 
| 
|_| 
| | 
| 
| |_| 
|_| 
= 
= 
\ 
= 
= 
i = | 
A3 


Relationship Between Vascular Thermotolerance and Intratumor pH 
J.-C. Lin, S. H. Levitt and C. W. Song 


Three-Dimensional Theoretical Temperature Distributions Produced by 915 MHz Dipole Antenna Arrays 
With Varying Insertion Depths in Muscle Tissue 
J. A. Mechling, J. W. Strohbehn and T. P. Ryan 


@ PHASE I/II CLINICAL TRIALS 


Phase I Trial of Postoperative 5-FU, Radiation Therapy, and High Dose Leucovorin for Resectable Rectal 
Cancer 


B. D. Minsky, A. M. Cohen, W. E. Enker, D. P. Kelsen, N. Kemeny, B. Riechman, L. Saltz, E. R. Sigurdson 
and J. Frankel 


@ TECHNICAL INNOVATIONS AND NOTES 


Radiation Oncology Residents’ Computer Workstation 
T. W. Zusag, S. McDonald, A. Miller, J. A. Purdy and P. Rubin 


Daily Monitoring and Correction of Radiation Field Placement Using a Video-Based Portal Imaging 
System: A Pilot Study 


A. Ezz, P. Munro, A. T. Porter, J. Battista, D. A. Jaffray, A. Fenster and S. Osborne 


Custom Beam Profiles in Computer-Controlled Radiation Therapy 
R. G. Lane, M. D. Loyd, C. H. Chow, E. Ekwelundu and I. I. Rosen 


Computer Controlled Stereotaxic Radiotherapy System 
P. V. Houdek, J. G. Schwade, C. F. Serago, H. J. Landy, V. Pisciotta, X. Wu, A. M. Markoe, A. A. Lewin, 
A. A. Abitbol, J. L. Bujnoski, E. S. Marienberg, J. A. Fieldler and M. S. Ginsberg 


Computed Tomography Treatment Planning in IR-192 Brachytherapy in the Head and Neck 
J. K. Hayes, J. H. Moeller, D. D. Leavitt, R. K. Davis and H. R. Harnsberger 


Study of Elasto-Gel Pads Used as Surface Bolus Material in High Energy Photon and 
Electron Therapy 
F. Chang, P. Chang, K. Benson and F. Share 


A Simple CT Aperture Emulator for Use with a Radiotherapy Simulator 
R. W. Miller, K. Orr, T. E. Goffman, F. S. Harrington, J. van de Geijn and E. Glatstein 


@ SPECIAL FEATURE 


Imaging of Hypoxia in Human Tumors With [F-18]Fluoromisonidazole 
W.-J. Koh, J. S. Rasey, M. L. Evans, J. R. Grierson, T. K. Lewellen, M. M. Graham, K. A. Krohn 
and T. W. Griffin 


@ ONCOLOGY INTELLIGENCE 


Chemotherapy of Testis Cancer: A Review 
S. D. Williams and B. J. Roth 


@ EDITORIALS 


Fractionation Factors for Late Effects in Head and Neck Cancers 
J. F. Fowler 


@ CORRESPONDENCE 


HDR Brachytherapy for Carcinoma of the Cervix: Fractionation Considerations 
D. J. Brenner and E. J. Hall 


Fractionation Js Important for HDR Cervix Cancer Brachytherapy 
C. G. Orton 


Critique of ‘A Management Approach to Incompletely Excised Basal Cell Carcinoma of the Skin’ 
R. Smee 


Reponse to Dr. Smee 
F.-F. Liu and D. Payne 


Increased Acute Mucosal and Cutaneous Radiation Toxicity in Two Patients Taking Amiodarone 
W. De Neve, L. Fortan and G. Storme 


123 


131 


139 


147 


159 


167 


175 


181 


191 


195 


199 


213 


219 


221 


222 


223 


223 


224 


/ 

7 
| 
|| 

| 

= 
| 

|| 

| 

| 

|| ; 

| 

= ; 

E 

A4 


@ RAPID COMMUNICATION 


Malignant Astrocytomas Treated with Iodine-125 Labeled Monoclonal Antibody 425 Against Epidermal 
Growth Factor Receptor: A Phase II Trial 


L. W. Brady, C. Miyamoto, D. V. Woo, M. Rackover, J. Emrich, H. Bender, S. Dadparvar, Z. Steplewski, 
H. Koprowski, P. Black, B. Lazzaro, S. Nair, T. McCormack, J. Nieves, M. Morabito and J. Eshleman 225 


MEETINGS 231 


VOLUME 22, NUMBER 2, 1992 


TABLE OF CONTENTS 


NCI PROTON WORKSHOP: POTENTIAL CLINICAL GAINS BY USE OF 
SUPERIOR RADIATION DOSE DISTRIBUTION 


Editor’s Note 
H. D. Suit 233 


@ ORIGINAL CONTRIBUTIONS 


Does Improved Depth Dose Characteristics and Treatment Planning Correlate With a Gain in Therapeutic 
Results? Evidence From Past Clinical Experience Using Conventional Radiation Sources 
R. C. Urtasun 235 


Can Modest Escalations of Dose Be Detected as Increased Tumor Control? 
H. D. Thames, T. E. Schultheiss, J. H. Hendry, S. L. Tucker, B. M. Dubray and W. A. Brock 241 


Normal Tissue Complication Probabilities: Variable Dose per Fraction 
J. T. Lyman 247 


New Imaging Technologies: Prospects for Target Definition 
R. M. Henkelman 251 


Strategy for Planned Radiotherapy of Malignant Gliomas: Postoperative Treatment With Combinations of 
High Dose Proton Irradiation and Tumor Seeking Radionuclides 
E. Blomquist and J. Carlsson 259 


Comparative Treatment Planning: Proton vs. X-ray Beams Against Glioblastoma Multiforme 
H. Tatsuzaki, M. M. Urie and R. Linggood 265 


Potential Clinical Gain of Proton (and Heavy Ion) Beams for Brain Tumors in Children 
A. Wambersie, V. Gregroire and J.-M. Brucher 275 


Role for Proton Beam Irradiation in Treatment of Pediatric CNS Malignancies 
J. O. Archambeau, J. D. Slater, J. M. Slater and R. Tangeman 287 


Charged Particle Radiotherapy of Paraspinal Tumors 
V. A. Nowakowski, J. R. Castro, P. L. Petti, J. M. Collier, I. Daftari, D. Ahn, G. Gauger, P. Gutin, 
D. E. Linstadt and T. L. Phillips 295 


Potential Improvement of Three Dimension Treatment Planning and Proton Therapy in the Outcome of 
Maxillary Sinus Cancer 
R. Miralbell, C. Crowell and H. D. Suit 305 


Carcinoma of the Tonsillar Region: Potential for Use of Proton Beam Therapy 
J. M. Slater, J. D. Slater and J. O. Archambeau 311 


Indications of Particle Radiation Therapy in the Treatment of Carcinoma of the Esophagus 
H. Tsunemoto, T. Ishikawa, S. Morita, T. Kitagawa and H. Tsujii 321 


CCRT for Non-Small Cell Lung Cancer: Sensitivity of Clinical Gains to Organ Tolerance Restrictions 
M. Langer and P. Kijewski 325 


Conformal Radiotherapy for Unresectable Retroperitoneal Soft Tissue Sarcoma 
R. H. Greiner, G. Munkel, H. Blattmann, A. Coray, R. Kann, E. Pedroni and P. Thum 333 


The Potential for Proton Beam Therapy in Locally Advanced Carcinoma of the Cervix 
J. D. Slater, J. M. Slater and S. Wahlen 343 


q 
| 
| 
AS 


Prospects for Proton Therapy in Carcinoma of the Cervix 
B. Smit 


Potential for Gain in the Use of Proton Beam Boost to the Para-Aortic Lymph Nodes in Carcinoma of the 
Cervix 
C. V. Levin 


Potential Improvement in the Results of Irradiation for Prostate Carcinoma Using Improved Dose 
Distribution 
H. M. Sandler, D. L. McShan and A. S. Lichter 


3-D Comparative Study of Proton vs. X-Ray Radiation Therapy for Rectal Cancer 
H. Tatsuzaki, M. M. Urie and C. G. Willett 


Charged Particle Therapy to Pediatric Tumors of the Retroperitoneal Region: A Possible Indication 
G. Gademann and M. Wannenmacher 


@ HISTORY AND HERITAGE 


The Proton Treatment Center at Loma Linda University Medical Center: Rationale for and Description of 
its Development 


J. M. Slater, J. O. Archambeau, D. W. Miller, M. I. Notarus, W. Preston and J. D. Slater 


349 


355 


361 


369 


375 


383 


VOLUME 22, NUMBER 3 


TABLE OF CONTENTS 


THE SEVENTH INTERNATIONAL CONFERENCE 
ON CHEMICAL MODIFIERS OF CANCER TREATMENT 
PART | 


Editor’s Note 
T. H. Wasserman, D. Siemann and P. Workman 


@ SESSION A: TISSUE OXYGENATION MANIPULATION AND TUMOR BLOOD FLOW 


Keynote Address: Tissue Oxygen Manipulation and Tumor Blood Flow 
D. W. Siemann 


Measurement of Oxygen Diffusion Distance in Tumor Cubes Using a Fluorescent Hypoxia Probe 
P. L. Olive, C. Vikse and M. J. Trotter 


Development of an ELISA for the Detection of 2-Nitroimidazole Hypoxia Markers Bound to Tumor Tissue 
J. A. Raleigh, E. M. Zeman, M. Rathman, J. K. LaDine, J. M. Cline and D. E. Thrall 


Effect of Carboxyhemoglobin on Tumor Oxygen Unloading Capacity in Patients With Squamous Cell 
Carcinoma of the Head and Neck 


J. Overgaard, J. E. Nielsen and C. Grau 


Reoxygenation Associated Radiosensitization After Chronic Hypoxia: Effect of Temperature and 
Oxygen Tension 


T. T. Kwok and R. M. Sutherland 


Improving the Radiation Response in a C3H Mouse Mammary Carcinoma by Normobaric Oxygen or 
Carbogen Breathing 


C. Grau, M. R. Horsman and J. Overgaard 


Influence of Carboxyhemoglobin Level on Tumor Growth, Blood Flow, and Radiation Response in an 
Experimental Model 


C. Grau, M. R. Horsman and J. Overgaard 


Increases in Tumor Response by Pentoxifylline Alone or in Combination With Nicotinamide 
I. Lee, J. H. Kim, S. H. Levitt and C. W. Song 


Correlation of Sensitizer Enhancement Ratio With Bromodeoxyuridine Concentration and Exposure Time 
in Human Cervical Carcinoma Cells Treated With Low Dose Rate Irradiation 
R. B. Tishler and C. R. Geard 


Modulation of lododeoxyuridine-Mediated Radiosensitization by 5-Fluorouracil in Human Colon 
Cancer Cells 


T. S. Lawrence, M. A. Davis, J. Maybaum, P. L. Stetson and W. D. Ensminger 


A6 


1992 


391 


393 


397 


403 


407 


411 


415 


421 


425 


495 


499 


| 
| 
| 
bal 
| 
|| 
} i 
= 


5-Chlorodeoxycytidine, A Radiosensitizer Effective Against RIF-1 and Lewis Lung Carcinoma, is Also 
Effective Against a DMBA-Induced Mammary Adenocarcinoma and the EMT-6 Tumor in BALB/c Mice 
S. Greer, O. Santos, C. Gottlieb, J. Schwade and H. S. Marion 


Phase I Study of High Dose 5-Fluorouracil and High Dose Leucovorin With Low Dose Phosphonacetyl-L- 
Aspartic Acid in Patients With Advanced Malignancies 


B. Ardalan, K. Stridhar, R. Reddy, P. Benedetto, S. Richman, S. Waldman, L. Morrell, L. Feun, N. Savaraj 
and A. Livingstone 


Potentiation of Radiation Response in Human Carcinoma Cells Jn Vitro and Murine Fibrosarcoma In Vivo 
by Topotecan, an Inhibitor of DNA Topoisomerase I 
J. H. Kim, S. H. Kim, A. Kolozsvary and M. S. Khil 


Interaction of Buthionine Sulfoximine and the Stabilization of DNA-Topoisomerase II Complexes 
by Doxorubicin 


J. A. Bonner, T. J. H. Christianson and T. S. Lawrence 


Cell Cycle Dependence of Epidermal Growth Factor Induced Radiosensitization 
T. T. Kwok and R. M. Sutherland 


@ SESSION C: CONCEPTS AND DEVELOPMENTS IN CELL SENSITIZATION 


Keynote Address: Concepts and Developments in Radiosensitization of Mammalian Cells 
I. J. Stratford 


Effect of BSO on the Radiation Response at Low (0-4 Gy) Doses 
K. A. Skov and H. S. MacPhail 


Correlation of the Radiosensitization Potency Afforded by Nitroacridine Intercalators With Their Electron 
Scavenging Efficiency in DNA 


R. F. Anderson, W. A. Denny, P. B. Roberts, P. Wardman, J. White and W. 8. Wilson 


Mechanistic Studies of Enhanced Jn Vitro Radiosensitization and Hypoxic Cell Cytotoxicity by Targeting 
Radiosensitizers to DNA Via Intercalation 


D. S. M. Cowan, V. M. Kanagasabapathy, R. A. McClelland and A. M. Rauth 


Dual Function Nitroimidazoles Less Toxic Than RSU 1069: Selection of Candidate Drugs for Clinical Trial 
(RB 6145 and/or PD 130908) 


S. Cole, I. J. Stratford, E. M. Fielden, G. E. Adams, W. Leopold, W. Elliott, M. Suto and J. Sebolt-Leopold 


Pharmacologic/Pharmacokinetic Evaluation of Emesis Induced by Analogs of RSU 1069 and its Control by 
Antiemetic Agents 

J. S. Sebolt-Leopold, P. W. Vincent, K. A. Beningo, W. L. Elliott, W. R. Leopold, T. G. Heffner, 

J. N. Wiley, M. A. Stier and M. J. Suto 


NLA-1: A 2-Nitroimidazole Radiosensitizer Targeted to DNA by Intercalation 
W. A. Denny, P. B. Roberts, R. F. Anderson, J. M. Brown and W. R. Wilson 


Radiosensitization by 2-Nitroimidazole Nucleoside Analog RP-170: Radiosensitizing Effects Under Both 
Intravenous and Oral Administration 


C. Murayama, A. Suzuki, C. Sato, Y. Tanabe, Y. Miyata, T. Shoji, T. Suzuki, M. Sakaguchi and T. Mori 


Radiosensitizing, Toxicological, and Pharmacokinetic Properties of Hydroxamate Analogues of 
Nitroimidazoles as Bifunctional Radiosensitizers/Chemical Modifiers 
H. Nagasawa, M. Bando, H. Hori, T. Satoh, T. Tada, Y. Onoyama and S. Inayama 


The Efficacy of Pharmacokinetic Monitoring and Dose Modification of Etanidazole on the Incidence 
of Neurotoxicity: Results from a Phase II Trial of Etanidazole and Radiation Therapy in Locally 
Advanced Prostate Cancer 


C. N. Coleman, L. Buswell, L. Noll, N. Riese and M.-A. Rose 


Logistics in Designing Clinical Trials for Etanidazole (SR 2508): An RTOG Experience 


D.-J. Lee, T. L. Phillips, C. N. Coleman, D. Cosmatos, L. W. Davis, T. H. Wasserman, V. A. Marcial and 
P. Rubin 


Distribution of Etanidazole Into Human Brain Tumors: Implications for Treating High Grade Gliomas 


S. J. Hurwitz, C. N. Coleman, N. Riese, J. S. Loeffler, E. Alexander III, L. Buswell, T. Y. Neben, L. Shargel 
and R. A. Kramer 


Final Report of the Phase I Trial of Continuous Infusion Etanidazole (SR 2508): A Radiation Therapy 
Oncology Group Study 


C. N. Coleman, L. Noll, N. Riese, L. Buswell, A. E. Howes, J. S. Loeffler, E. Alexander III, P. Wen, 
J. R. Harris, R. A. Kramer, S. J. Hurwitz, T. Y. Neben and P. Grigsby 


First Analysis on Tumor Regression for the European Randomized Trial of Etanidazole Combined With 


Radiotherapy in Head and Neck Carcinomas 
D. Chassagne, I. Charreau, H. Sancho-Garnier, F. Eschwege and E. P. Malaise 


A7 


505 


S11 


515 


519 


525 


529 


533 


537 


541 


545 


549 


553 


557 


561 


565 


569 


573 


577 


581 


| 


Kinetic Uptake of Etanidazole in Lung Carcinoma and Normal Tissue Jn Vivo 
L. Busutti, A. Breccia, E. Ferri, F. Falcone and F. Bertoni 585 


Intratumoral and Parametrial Infusion of a 3-Nitrotriazole (AK-2123) in the Radiotherapy of the Uterine 
Cervix Cancer: Stage II-III — Preliminary Positive Results 
A. H. Garcia-Angulo and V. T. Kagiya 589 


4-Fluorobenzylamine and Phenylalanine Methyl Ester Conjugates of 2-Nitroimidazole: Evaluation as 
Hypoxic Cell Radiosensitizers 


P. K. Garg, S. Garg, W. G. Degraff, M. R. Zalutsky and J. B. Mitchell 593 


Metabolic Rate Modification of Nitrotriazole Radiosensitizers by Sulfur Substitution of Side Chain 
V. T. Kagiya, T. Sugita, S.-I. Nishimoto, M. Masuoka, L. Zhou, M. Abe, Y. Shibamoto and K. Sasai 597 


Fluorine Modification of Nitroazole Radiosensitizers for the Enhancement of Sensitizing Activity With 
Lowering Toxicity: A Pharmacokinetic Characterization 
V. T. Kagiya, S.-I. Nishimoto, T. Ito, J. Wang, M. Abe and K. Sasai 601 


Combined Modality Treatment With Ternary CU(II) Complexes and X Rays 


J. A. O’Hara, E. B. Douple, M. J. Abrams, C. M. Giandomenico, F. C. Bradley, M. A. McElligott and 
F. S. Caruso 607 


Taxol: A Novel Radiation Sensitizer 
R. B. Tishler, P. B. Schiff, C. R. Geard and E. J. Hall 613 


Enhancement of Alkylating Agent Activity Jn Vitro by PD 128763, A Potent Poly(ADP-Ribose) 
Synthetase Inhibitor 


J. S. Sebolt-Leopold and S. V. Scavone 619 

Radiation Pneumotoxicity in Rats: Modification by Inhibitors of Angiotensin Converting Enzyme 

W. F. Ward, A. Molteni, C.-H. Ts’ao, Y. T. Kim and J. M. Hinz 623 

@ MEETINGS 627 

VOLUME 22, NUMBER 4 1992 
TABLE OF CONTENTS 


THE SEVENTH INTERNATIONAL CONFERENCE 
ON CHEMICAL MODIFIERS OF CANCER TREATMENT 
PART 2 


Editors’ Note 
T. H. Wasserman, D. Siemann and P. Workman 629 


@ SESSION D: BIOREDUCTIVE MECHANISMS 


Keynote Address: Bioreductive Mechanisms 
P. Workman 631 


Molecular Mechanisms of Trenimon-Induced Cytotoxicity In Resistant L5178Y/HBM10 Cells 
J. M. Silva and P. J. O’Brien 639 


The Role of Human and Rodent DT-Diaphorase in the Reductive Metabolism of Hypoxic Cell Cytotoxins 
M. I. Walton, N. Sugget and P. Workman 643 


Structure-Activity Relationships for DT-Diaphorase Reduction of Hypoxic Cell Directed Agents: Indoloquinones 
and Diaziridiny! Benzoquinones 
S. M. Bailey, N. Suggett, M. I. Walton and P. Workman 649 


Retention of Misonidazole in Normal and Malignant Tissues: Interplay of Hypoxia and Reductases 
L. M. Cobb, J. Nolan and T. Hacker 655 


The Interaction of Reduced Metronidazole with DNA Bases and Nucleosides 
J. H. Tocher and D. I. Edwards 661 


The Importance of Peroxide and Superoxide in the X-Ray Response 
J. E. Biaglow, J. B. Mitchell and K. Held 665 


Sensitivity to Chemical Oxidants and Radiation in CHO Cell Lines Deficient in Oxidative Pentose Cycle Activity 
S. W. Tuttle, M. E. Varnes, J. B. Mitchell and J. E. Biaglow 671 


A8 | 


| 
a 


Repair of Damage Induced by SR 4233 
D. I. Edwards and N. S. Virk 


Characterization of a CHO Cell Line Resistant to Killing by the Hypoxic Cell Cytotoxin SR 4233 
A. J. Giaccia, K. A. Biedermann, L. M. Tosto, A. I. Minchinton, M. S. Kovacs and J. M. Brown 


@ SESSION E: BIOREDUCTIVE THERAPIES 


Keynote Address: Bioreductive Therapy 
D. J. Chaplin 


Evaluation of Bioreductive Drugs in Multicell Spheroids 
R. E. Durand and P. L. Olive 


Bis-Bioreductive Agents as Hypoxia-Selective Cytotoxins: Nitracrine N-Oxide 
W.R. Wilson, P. van Zijl and W. A. Denny 


Cytotoxicity of Dual Function Nitrofurans in Rodent and Human Tumor Cells 
D. W. Siemann 


Second-generation 1,2,4-Benzotriazine 1,4-di-N-Oxide Bioreductive Anti-Tumor Agents: Pharmacology and Ac- 
tivity Jn Vitro and In Vivo 


A. I. Minchinton, M. J. Lemmon, M. Tracy, D. J. Pollart, A. P. Martinez, L. M. Tosto and J. M. Brown 


Assessment of a Range of Novel Nitro-Aromatic Radiosensitizers and Bioreductive Drugs 
E. M. Fielden, G. E. Adams, S. Cole, M. A. Naylor, P. O’Neill, M. A. Stephens and I. J. Stratford 


Pharmacokinetics, Distribution, and Metabolism of the Novel Bioreductive Alkylating Indoloquinone EO9 in 
Rodents 


P. Workman, M. Binger and K. L. Kooistra 


Bioreductive Drugs as Post-Irradiation Sensitizers: Comparison of Dual Function Agents With SR 4233 and the 
Mitomycin C Analogue EO9 


G. E. Adams, I. J. Stratford, H. S. Edwards, J. C. M. Bremner and S. Cole 


Phase I Study of BW12C in Combination with Mitomycin C in Patients With Advanced Gastrointestinal Cancer 
J. R. S. Ramsay, N. M. Bleehen, I. Dennis, P. Workman, R. Ward, S. J. Falk, P. Bedford, R. Wootton and 
A. B. W. Nethersell 


Modification of Alkylating Agent Induced Cell Kill By 2-Nitroimidazoles in Unclamped and Clamped SC 9L 
Tumors 


C. A. Wallen, S. K. Moore and K. T. Wheeler 


Sensitization of Chinese Hamster Ovary Cells to Melphalan by Etanidazole Under Intermittent Hypoxia 
E. A. Bump, C. N. Coleman, B. A. Cerce and D. J. McGinnis 


The Effect of Hypoxia and Low pH on the Cytotoxicity of Chlorambucil 
L. D. Skarsgard, D. J. Chaplin, D. J. Wilson, M. W. Skwarchuk, A. Vinczan and J. Kristl 


Oncogenic Transforming Potential of Etanidazole 
E. J. Hall and T. K. Hei 


Mechanism of Oncogenicity for Bioreductive Drugs 
T. K. Hei, C. Q. Piao, Z. Y. He and E. J. Hall 


@ SESSION F: THIOL MODULATION AND PROTECTION 


Extracellular: Intracellular and Subcellular Concentration Gradients of Thiols 
P. Wardman, M. F. Dennis, M. R. L. Stratford and J. White 


Magnetic Resonance Spectroscopic Measurement of Cellular Thiol Reduction-Oxidation State 
J. C. Livesey, R. N. Golden, E. G. Shankland, Z. Grunbaum, M. Wyman and K. A. Krohn 


What Role Do Glutathione S-Transferases Play in the Cellular Response to Ionizing Radiation? 
A. Cholon, A. J. Giaccia, A. D. Lewis, I. Hickson and J. M. Brown 


Heterogeneity in Response to Treatment with Buthionine Sulfoximine or Interferon in Human Malignant Glioma 
Cells 


M. J. Allalunis-Turner, G. M. Barron, R. S. Day III, K. Dobler and R. C. Urtasun 


BSO-Induced Reduction of Glutathione Levels Increases the Cellular Radiosensitivity of Drug-Resistant Human 
Tumor Cells 


R. A. Britten, H. M. Warenius, R. White and J. Peacock 


677 


681 


685 


689 


693 


697 


701 


707 


713 


717 


721 


727 


731 


737 


743 


747 


751 


755 


759 


765 


769 


A9 
3 


Postirradiation Treatment With Granulocyte Colony-Stimulating Factor and Preirradiation WR-2721 Admin- 
istration Synergize to Enhance Hemopoietic Reconstitution and Increase Survival 
M. L. Patchen, T. J. MacVittie and L. M. Souza 


Thiol Manipulation as a Means of Overcoming Drug Resistance in a Novel Cyclophosphamide-Induced Resistant 
Cell Line 
M. E. Richardson and D. W. Siemann 


Protection by WR-2721 of the Toxicity Induced by the Combination of Cisplatin and 5-Fluorouracil 
G. J. Peters, C. L. van der Wilt, F. Gyergyay, J. A. M. van Laar, M. Treskes, W. J. F. van der Vijgh and H. M. 
Pinedo 


A Phase I Study of WR-2721 in Combination with Total Body Irradiation (TBI) in Patients With Refractory 
Lymphoid Malignancies 
L. Coia, R. Krigel, G. Hanks, R. Comis, K. Algazy, R. Peters, W. McCulloch and P. Schien 


Modification of Radiation-Induced Carcinogenesis in Mice by Misonidazole and WR-2721 
N. R. Hunter, R. Guttenberger and L. Milas 


Interim Analysis of a Randomized Trial of Radiation Therapy of Rectal Cancer With/Without WR-2721 
M. M. Kligerman, T. Liu, Y. Liu, B. Scheffler, S. He and Z. Zhang 


Topical Application of Nitroxide Protects Radiation-Induced Alopecia in Guinea Pigs 
T. Goffman, D. Cuscela, J. Glass, S. Hahn, C. M. Krishna, G. Lupton and J. B. Mitchell 


Modification of Neutron-Induced Hematopoietic Effects by Chemical Radioprotectors 
C. P. Sigdestad, A. M. Connor and C. S. Sims 


Protection Against AZT-Induced Mutagenesis at the HGPRT Locus in a Human Cell Line by WR-151326 
D. J. Grdina, P. Dale and R. Weichselbaum 


Depletion of Intracellular Glutathione by 1-Methyl-2-Nitrosoimidazole 
L. R. Bérubé, S. Farah, R. A. McClelland and A. M. Rauth 


Sensitization of Drug Resistant Human Ovarian Cancer Cells to Cyanomorpholino Doxorubicin (MRA-CN) by 
Modulation of Glutathione Metabolism 

A. D. Lewis, G. E. Duran, D. H-M Lau and B. I. Sikic 

@ MEETINGS 


@ ERRATUM 


773 


781 


785 


791 


795 


799 


803 


807 


813 


817 


821 


825 


829 


VOLUME 22, NUMBER 5, 1992 


TABLE OF CONTENTS 


Editor’s Note 
P. Rubin 


@ DEDICATION 


Ray Bush: The Compleat Oncologist 
M. K. Gospodarowicz, A. W. Fyles and B. J. Cummings 


@ SPECIAL FEATURES (Raymond S. Bush Memorial) 


Epithelial Ovarian Cancer: The Role of Radiotherapy 
A. J. Dembo 


Analysis of Complications in Patients Treated With Abdominopelvic Radiation Therapy for Ovarian Carcinoma 
A. W. Fyles, A. J. Dembo, R. S. Bush, W. Levin, L. A. Manchul, J. F. Pringle, G. A. Rawlings, J. F. G. Sturgeon, 
G. M. Thomas and J. Simm 


Complications of Whole Abdominal and Pelvic Radiotherapy Following Chemotherapy for Advanced Ovarian 
Cancer 


T. J. Whelan, A. J. Dembo, R. S. Bush, J. F. G. Sturgeon, S. Fine, J. F. Pringle, G. A. Rawlings, G. M. Thomas 
and J. Simm 


831 


833 


835 


847 


853 


| 
|_| 
| 
| 
| | 
| 
| | | 
| 
| 
|| 
| 
| 
| 
} 
Al0 


Analysis of Supradiaphragmatic Clinical Stage I and II Hodgkin’s Disease Treated With Radiation Alone 
M. K. Gospodarowicz, S. B. Sutcliffe, R. M. Clark, A. J. Dembo, P. J. Fitzpatrick, A. J. Munro, D. E. Bergsagel, 
B. J. Patterson, R. Tsang, T.Chua and R. S. Bush 


Borderline Epithelial Ovarian Tumors: A Review of 81 Cases With an Assessment of the Impact of Treatment 


L. A. Manchul, J. Simm, W. Levin, A. W. Fyles, A. J. Dembo, J. F. Pringle, G. A. Rawlings, J. F. G. Sturgeon 
and G. M. Thomas 


Mode of Interaction of 5-Fluorouracil, Radiation, and Mitomycin C: Jn Vitro Studies 
W. Dobrowsky, E. Dobrowsky and A. M. Rauth 


Some Problems Related to the Design and Analysis of Clinical Trials 
I. F. Tannock 


@ CLINICAL ORIGINAL CONTRIBUTIONS 


Cardiovascular Mortality in a Randomized Trial of Adjuvant Radiation Therapy Versus Surgery Alone in Primary 
Breast Cancer 


L. E. Rutqvist, I. Lax, T. Fornander and H. Johansson 


Acute Cardiac Effects of Mediastinal Irradiation: Assessment by Radionuclide Angiography 
J.-L. Lagrange, J. Darcourt, J. Benoliel, R.-J. Bensadoun and O. Migneco 


Clinical Stage I Endometrial Cancer: Prognostic Factors for Local Control and Distant Metastasis and Implications 
of the New FIGO Surgical Staging System 


P. W. Grigsby, C. A. Perez, A. Kuten, J. R. Simpson, D. M. Garcia, H. M. Camel, M.-S. Kao and A. E. Galakatos 


Prognostic Assessment of Tumor Regression After External Irradiation for Cervical Cancer 
J.-H. Hong, M.-S. Chen, F.-J. Lin and S. G. Tang 


Chemodectoma of the Head and Neck: Results of Treatment in 84 Patients 
S. Powell, N. Peters and C. Harmer 


Radiotherapy for Pleomorphic Adenoma of the Parotid Gland 
J. Barton, N. J. Slevin and E. N. Gleave 


Primary Malignant Lymphoma of the Thyroid: A Clinicopathological Analysis 
J. P. Logue, R. J. Hale, A. L. Stewart, M. B. Duthie and S. S. Banerjee 


Transperineal Percutaneous Iridium-192 Interstitial Template Implant of the Prostate: Results and Complications 
in 321 Patients 


K. Khan, W. Thompson, S. Bush and C. Stidley 


Re-Treatment of Nasopharyngeal Carcinoma in 53 Patients 
R. M. Pryzant, C. D. Wendt, L. Delclos and L. J. Peters 


@ BIOLOGY ORIGINAL CONTRIBUTIONS 


Does the Direct Measurement of Oxygen Tension in Tumors Have Any Adverse Effects? 
E. Lartigau, F. Lespinasse, L. Vitu and M. Guichard 


Comparative Effects of Hydralazine on Perfusion of KHT Tumor, Kidney and Liver and on Renal Function in 
Mice 
D. J. Honess and N. M. Bleehen 


Tumor and Normal Tissue Response to Interstitial Photodynamic Therapy of the Rat R-1 Rhabdomyosarcoma 
J. P. A. Marijnissen, J. A. C. Versteeg, W. M. Star and W. L. J. van Putten 


Potentially Lethal Damage Repair of Quiescent Cells in Murine Solid Tumors 
S.-I. Masunaga, K. Ono and M. Abe 


Monitoring of Radiotherapy-Induced Morphonuclear Modifications in the MXT Mouse Mammary Carcinoma 
by Means of Digital Cell Image Analysis 


P. Gasperin, Jr., M. Gozy, O. Pauwels, J. Friihling, P. Van Houtte, J.-L. Pasteels and R. Kiss 


@ HYPERTHERMIA ORIGINAL CONTRIBUTIONS 


Relationships Among Tumor Temperature, Treatment Time, and Histopathological Outcome Using Preoperative 
Hyperthermia With Radiation in Soft Tissue Sarcomas 


K. A. Leopold, M. Dewhirst, T. Samulski, J. Harrelson, J. A. Tucker, S. L. George, R. K. Dodge, W. Grant, 
S. Clegg, L. R. Prosnitz and J. R. Oleson 


Parameters Predictive for Complications of Treatment With Combined Hyperthermia and Radiation Therapy 
D. S. Kapp, R. S. Cox, P. Fessenden, J. L. Meyer, S. D. Prionas, E. R. Lee and M. A. Bagshaw 


All 


859 


867 


875 


881 


887 


897 


905 


913 


919 


925 


929 


935 


941 


949 


953 


963 


973 


979 


989 


999 


| 
| 
i 
| 
| 
= 


Regional Hyperthermia Combined With Radiotherapy in the Treatment of Lung Cancers 
M. Hiraoka, S.-I. Masunaga, Y. Nishimura, Y. Nagata, S. Jo, K. Akuta, Y. P. Li, M. Takahashi and M. Abe 


Lack of Thermal Inhibition of Radiation Damage Repair in the Late-Appearing Foot Reaction 
M. Urano 


Radiation and Thermal Sensitivities of Murine Tumor (FSa-I1) Cells Recurrent After a Heavy Irradiation 
H. Majima, M. Urano, M. Sougawa and J. Kahn 


Effects of Hyperthermia on the Colony-Stimulating Factor Production by the Lung 
B. Goliaei, H. Rajabi and A. Rabbani 


Recovery of Sublethal Radiation Damage and Its Inhibition by Hyperthermia in Normal and Transformed Mouse 
Cells 
G. P. Raaphorst 


@ PHASE I/II CLINICAL TRIALS 


Radiation Therapy of Esophageal Cancer: Role of High Dose Rate Brachytherapy 


R. K. Sur, D. P. Singh, S. C. Sharma, M. T. Singh, R. Kochhar, P. S. Negi, T. Sethi, F. Patel, S. Ayyagari, 
S. P. S. Bhatia and B. D. Gupta 


Combination Therapy of Local Administration of OK-432 and Radiation for Esophageal Cancer 
M. Mukai, S. Morita and H. Tsunemoto 


Treatment of Recurrent Head and Neck Cancer With 5-Fluorouracil, Hydroxyurea, and Reirradiation 
B. Weppelmann, R. H. Wheeler, G. E. Peters, R. Y. Kim, S. A. Spencer, R. F. Meredith and M. M. Salter 


@ BRIEF COMMUNICATIONS 


Acute and Subacute Side Effects Due to Infra-Diaphragmatic Radiotherapy for Testicular Cancer: A Prospective 
Study 


N. Aass, S. D. Fossa and H. Hast 


Neutron Therapy in Saudi Arabia: An Overview and Results of Dose Searching Study in Head and Neck Cancer 
S. El-Akkad, H. P. Schultz, K. Ahmad, B. Clubb, P. McArthur, H. Dobson and E. DeVol 


Split Course Interstitial Brachytherapy With a Source Shift: The Results of a New Technique for Salvage 
Irradiation in Recurrent Inoperable Cervical Lymphadenopathy > 4 CM Diameter in 23 Patients 
M. Housset, J. M. Barrett, P. Brunel, S. Delanian, C. Rozec, C. Maulard, J. Huart and F. Baillet 


@ TECHNICAL INNOVATIONS AND NOTES 


Practical Applications of Beam’s Eye View-Based Treatment Planning to Head and Neck Sites 
N. Low, S. Vijayakumar, L. Myrianthopoulos, H. Sutton, S. Krishnasamy, S. Rubin and G. Chen 


Contouring Structures for 3-Dimensional Treatment Planning 


R. J. Dowsett, J. M. Galvin, E. Cheng, R. Smith, R. Epperson, R. Harris, G. Henze, M. Needham, R. Payne, 
M. A. Peterson, A. L. Skinner and A. Reynolds 


The Selection of Portal Aperture Using Interactively Displayed Beam’s Eye Sections 
M. S. Weinhous, Z. Li and M. Holman 


Precision Radiation Therapy for Optic Nerve Sheath Meningiomas 


T. Y. Eng, N. W. Albright, G. Kuwahara, C. N. Akazawa, D. Dea, G. L. Chu, W. F. Hoyt, W. M. Wara and 
D. A. Larson 


Iridium 192 Plesiocurietherapy Using Silicone Elastomer Plates for Extensive Locally Recurrent Breast Cancer 
Following Chest Wall Irradiation 


S. Delanian, M. Housset, P. Brunel, C. Rozec, C. Maulard, J. Huart and F. Baillet 


Radiotherapy of Malignant Subdiaphragmatic Implants in Advanced Ovarian Carcinoma: A New Technique 
M. Pirkowski, R. Holloway, G. Delgado, W. Barnes, D. Thomas, J. Torrisi, G. Popescu, J. Rodgers and A. 
Dritschilo 


In Vivo Measurement of Spatial Dose Distribution With Thermoluminescent Sheet Around High Dose-Rate 
Intracavitary Source: Application to Rectal Cancer 

K. Iwata, H. Yoshimura, Y. Tsuji, A. Shirai, F. Uto, T. Tamada, I. Yamamoto, T. Tomiyama, T. Wada, H. 
Ohishi and H. Uchida 


Dosimetry and Dose Specification for a New Gynecological Brachytherapy Applicator 
E. D. Slessinger, C. A. Perez, P. W. Grigsby and J. F. Williamson 


Al2 


1009 


1015 


1019 


1029 


1035 


1043 


1047 


1051 


1057 


1065 


1071 


1075 


1083 


1089 


1093 


1099 


1105 


1109 


| 
| 
j 
i 
“4 
1117 
* 


A Comparison of Radial Dose Functions for '°*Pd, '**1, “Sm, *'Am, 'Yb, and '°’Cs Brachytherapy 
Sources 
A. S. Meigooni and R. Nath 


Some Treatment Planning Considerations for '°*Pd and '**1 Permanent Interstitial Implants 
R. Nath, A. S. Meigooni and A. Melillo 


Assessment of Geometric Treatment Accuracy Using Time-Lapse Display of Electronic Portal Images 
L. E. Reinstein, S. Pai and A. G. Meek 


The Residency Match in Radiation Oncology 
A. S. Lichter 


@ EDITORIALS 


Unnecessary Morbidity Following Irradiation of Lateralized Head and Neck Carcinoma 
C. C. Wang 


Cardiac Damage Following Radiation Treatment of Primary Breast Cancer: Assessing the Risk, Exploring the 
Cause 
S. H. Levitt 


Reduction of Treatment for Early Stage Hodgkin’s Disease 
P. Mauch 


@ CORRESPONDENCE 


Response to Mauch 
M. K. Gospodarowicz and S. B. Sutcliffe 


Response to Choi’s “Controversies in the Role of Postoperative Radiotherapy in Stages II and IIIA Resected 
Non-Small Cell Lung Carcinoma” 
E. G. Shaw 


Response to Dr. Shaw 
N. C. Choi 


Response to Lindstrom and Fowler’s “The Influence of Dose and Time on Local Control of Carcinoma of the 
Larynx by Radiation Therapy” 
M. Baumann and H.-P. Beck-Bornholdt 


Response to Drs. Baumann and Beck-Bornholdt 
M. J. Lindstrom and J. F. Fowler 


Need for Common Nomenclature and Definitions in 3-D Conformal Radiotherapy 
B. Emami 


Response to Emami 
S. Vijayakumar, G. T. Y. Chen, L. Myrianthopoulos and R. R.Weichselbaum 


Maximum Tolerated Dose for Low-Dose Continuous Infusion Cisplatin 
N. Ellerbroek and R. Komaki 


@ MEETINGS 

@ LIST OF CONTENTS 
@ AUTHOR INDEX 

@ SUBJECT INDEX 


1125 


1131 


1139 


1147 


1155 


1157 


1159 


1161 


1161 


1162 


1163 


1163 


1163 


1164 


1164 


1165 


A3 


Al5 


Al9 


| 
| 
Al3 


ae 

| 

4 
> 
+. 


| 
H 
2 

1 

‘ 
| 
| 
| 

| 
} 
Be 


